Adenine nucleotide degradation in human skeletal muscle during prolonged exercise.
Eight healthy men cycled at a work load corresponding to approximately 70% of maximal O2 uptake (VO2max) to fatigue (exercise I). Exercise to fatigue at the same work load was repeated after 75 min of rest (exercise II). Exercise duration averaged 65 and 21 min for exercise I and II, respectively. Muscle (quadriceps femoris) content of glycogen decreased from 492 +/- 27 to 92 +/- 20 (SE) mmol/kg dry wt and from 148 +/- 17 to 56 +/- 17 (SE) mmol/kg dry wt during exercise I and II, respectively. Muscle and blood lactate were only moderately increased during exercise. The total adenine nucleotide pool (TAN = ATP + ADP + AMP) decreased and inosine 5'-monophosphate (IMP) increased in the working muscle during both exercise I (P less than 0.001) and II (P less than 0.01). Muscle content of ammonia (NH3) increased four- and eight-fold during exercise I and II, respectively. The working legs released NH3, and plasma NH3 increased progressively during exercise. The release of NH3 at the end of exercise II was fivefold higher than that at the same time point in exercise I (P less than 0.001, exercise I vs. II). It is concluded that submaximal exercise to fatigue results in a breakdown of the TAN in the working muscle through deamination of AMP to IMP and NH3. The relatively low lactate levels demonstrate that acidosis is not a necessary prerequisite for activation of AMP deaminase. It is suggested that the higher average rate of AMP deamination during exercise II vs. exercise I is due to a relative impairment of ATP resynthesis caused by the low muscle glycogen level.